A novel approach to screen for cytokine effects on neuronal gene expression.
We describe an assay based on reverse transcription-polymerase chain reaction to detect the expression of mRNAs for a variety of transmitter synthetic enzymes and neuropeptides present at low levels in primary neuronal cultures. The assay is specific for mRNA-derived templates and is not affected by the presence of genomic DNA. Using this method, we demonstrate that cholinergic differentiation factor/leukemia inhibitory factor (CDF/LIF) and ciliary neurotrophic factor (CNTF) induce mRNAs for choline acetyltransferase, somatostatin, substance P, vasoactive intestinal polypeptide, cholecystokinin, and enkephalin. The induction of cholecystokinin and enkephalin by CDF/LIF and CNTF had not been shown previously. These data illustrate that the assay can reproduce findings obtained with other methods, as well as provide the sensitivity necessary to produce new results. These results also extend the overlap of CDF/LIF and CNTF in controlling gene expression in cultured sympathetic neurons, supporting the idea that these cytokines may share receptor subunits and signal transduction pathways.